Does the long plasma half-life of 4beta-hydroxycholesterol impact its utility as a cytochrome P450 3A (CYP3A) metric?
Plasma 4β-hydroxycholesterol (4βHC) has been proposed as an endogenous marker of cytochrome P450 3A (CYP3A). To assess its utility as a CYP3A metric, a pharmacokinetic model, assuming no alteration in cholesterol plasma concentrations, was developed to simulate the effect of CYP3A induction and inhibition on 4βHC plasma levels under different treatment durations. By incorporating the long plasma half-life of 4βHC (~17 days) into the model, the inductive effect of 2 known inducers (carbamazepine and rifampicin) reported in the literature was adequately described. Furthermore, the simulations showed that it was possible to resolve none, weak, moderate, and potent inducers within 2 weeks of dosing. On the other hand, simulations indicated that at least 2 weeks of dosing would be needed to detect the potent inhibition of CYP3A (maximal ~40% decrease in 4βHC plasma levels). Greater differentiation of weak, moderate, and potent CYP3A inhibitors would require a longer duration of dosing (≥1 month). When considering 4βHC as a metric, one should take into account assay precision, the anticipated magnitude of the effect, and the feasibility of dosing beyond 2 weeks. In addition, the 4βHC metric needs to be normalized with the corresponding cholesterol plasma level in the same subject.